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taphylococcus aureus blood stream infections in Cambodian
dults
. Vlieghe1,∗, T. Phe2, M. Hallin3, O. Denis3, A. Deplano3, B. De
met1, C. Veng2, C. Kham2, L. Lynen1, W. Peetermans4, J. Jacobs1
Institute of Tropical Medicine, Antwerp, Belgium
Sihanouk Hospital Centre of HOPE, Phnom Penh, Cambodia
Hôpital Erasme, Brussels, Belgium
University Hospital Leuven, Louvain, Belgium
Background: Staphylococcus aureus is a common cause of
lood stream infection (BSI); treatment options are jeopardized by
uickly emerging resistance. Epidemiological and resistance data
n invasive S. aureus infections in Cambodia are scarce.
Methods: Isolates and epidemiological data were recovered
rom patients with BSI presenting at Sihanouk Hospital Centre of
OPE between July 2007 and December 2010. Identiﬁcation of S.
ureus isolateswas performed by conventionalmethods. Antibiotic
usceptibilities were assessed using disk diffusion and MicroScan®
Siemens Healthcare) according to CLSI guidelines.Molecular char-
cterization included spa typing, Staphylococcal Chromosomal
assette (SCC) mec typing, Multi Locus Sequence Typing (MLST)
nd screening for presence of PantonValentin Leukocidin (PVL) and
oxic shock syndrome toxin (TSST) encoding genes by PCR.
Results: We observed 51 S.aureus blood stream infections in
6 patients (65.2% male, mean age 42 years (range 16-67 y), rep-
esenting 12.0% of all clinically signiﬁcant blood stream isolates.
omorbidity included diabetes (11.0%) and HIV-infection (23.9%);
.8% of the S. aureus BSI were hospital-associated. In 21(41.2%)
pisodes, skin and soft tissue infections (SSTI) were the presumed
ocus of infection with 8 (38.1%) PVL-associated.
Twelve isolates (23.5%) were methicillin resistant (MRSA);
of those were from HIV+ patients. Resistance rates for
lindamycin, sulfamethoxazole-trimethoprim (SMX-TMP), ﬂuoro-
uinolones and azithromycin were high, especially among MRSA
Table 1). FiveMRSA isolates displayed combined resistance to clin-
amycin, SMX-TMP, tetracyclin, erythromycin and moxiﬂoxacin.
o resistance for vancomycin was noted.
The spa typing revealed 4 different types amongMRSA and 21 in
SSA. Predominant types were t189-ST188 (n=10; 6 were MRSA
CCmec IV), t1379-ST834 (n=4; all MRSA SCCmec IV and TSST-
ositive), t159-ST121 (n=9; 8/9 PVL-positive) and t034-ST1232
n=6; all MSSA and PVL-positive). Five patients had one or more
able 1
ntibiotic resistance in 51 S. aureus from BSI, Cambodia
MRSE (n=12) MSSA (n=39)
Antibiotic n % n %
Penicillin 12 100.0 38 97.4
Clindamycin 12* 100.0 18** 46.2
XMX-TMP 6 50.0 5 12.8
Vancomycin 0 0.0 0 0.0
Moxiﬂoxacin 10 83.3 13 33.3
Azithromycin 11 91.7 27 69.2
* includes 4 isolates with inducible clindamycin resistance.
** includes 8 isolates with inducible clindamycin resistance.fectious Diseases 16S (2012) e317–e473 e437
recurrent BSI episodes; spa typing revealed that 3 were relapses
and 2 reinfections.
Conclusion: S. aureus causing BSI in Cambodia are highly
diverse. MRSA and multi drug resistance are common, especially
in patients with HIV. Treatment options are very limited; the avail-
ability of effective antibiotics in Cambodia is urgently needed. Local
microbiological surveillance data are essential to improve aware-
ness and implement infection control measures.
http://dx.doi.org/10.1016/j.ijid.2012.05.616
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Genotypic characterization of antiviral susceptibility of
Inﬂuenza A viruses isolated in Kenya from 2008 to 2011
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F. Osuna2, J. Wangui1, B. Opot1, J. Njiri 1, K. Mitei3, J. Nyambura1,
J. Mwangi1, D. Schnabel1, E. Wurapa1
1 USAMRU-K, Nairobi, Kenya
2 Kenya medical research institute, Nairobi, Kenya
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Background: Antivirals play an important role in the treatment
and prevention of severe inﬂuenza infections. The NA inhibitors
(NAI) interfere with the release of progeny inﬂuenza virus from
infected host cells. Mutations in NA protein underpin NAI resis-
tance at the molecular level. H274Y (H275 in N2 numbering)
change in the NA protein alters drug binding activity and results in
Oseltamivir resistance. Here we characterized the antiviral suscep-
tibility of the 2008-2011 inﬂuenzaA strains circulating in Kenya, by
proﬁling knownmolecularmarkers in neuraminidase (NA) protein.
Methods: Nasopharyngeal specimen from outpatients of ages
greater than or equal to two months were screened by PCR (RRT-
PCR) using subtype speciﬁc primers. Positive specimens were
inoculated onto MDCK monolayer. RNA extraction and ampliﬁca-
tion of NA genes was carried out on inﬂuenza positive cultures.
Nucleotide sequencing of the ampliﬁed gene segments was done
and sequences deposited in Gene Bank
Results: In the 2008-2011 inﬂuenza seasons, a total of 108
(13%) isolates were analyzed for susceptibility to NA inhibitors.
In the year 2008, 33 inﬂuenza A/H3N2 and 11 seasonal inﬂuenza
A/H1N1 were included in the study. Inﬂuenza A/H3N2 isolates
had H275 which confers sensitivity to oseltamivir. Majority of the
2008 seasonal inﬂuenza A/H1N1 isolates 64% (7) showed resis-
tant genotype at position 275 of the neuraminidase protein in
which histidine is replaced with tyrosine. 4 (36%) of the seasonal
A/H1N1 isolates, lacked the drug resistant marker depicting sen-
sitivity to the class of drugs. Genetic analysis of the 48 pandemic
inﬂuenza A/H1N1 strains in 2009 showed that all were sensitive to
oseltamivir through possession of histidine at position 274 of the
neuraminidase protein sequence. The same patternwas duplicated
in 2 of the pandemic inﬂuenza A/H1N1 isolates analysed in the year
2010. All the 2011, 14 isolates of inﬂuenza A/H3N2 subtype lacked
the H275Y substitution in the neuraminidase proteinConclusion: In the 2008-2009 and 2009-2010 inﬂuenza sea-
sons three inﬂuenza A virus subtypeswere in circulation: Inﬂuenza
A/H3N2, A/H1N1 and pandemic 2009 A/H1N1. Genotypic data
obtained in this study demonstrate antiviral resistance in seasonal
